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463Critical Role of ITIM-Bearing FcgR on
DCs in the Capture and Presentation
of Native Antigen to B Cells
The contribution of dendritic cells (DCs) to antibody
responses through antigen-unspecific B cell costimu-
lation is well documented. Bergtold et al. (2005) now
demonstrate that the ITIM-bearing FcgRIIB allows
DCs to recycle internalized native antigen (Ag) for pre-
sentation to B cells, a process that might be critical for
the initiation of humoral responses.
Although the role of DCs in inducing humoral immunity
has been recognized for some time, these observations
were initially interpreted as reflecting the requirement
for DCs in priming T helper cells. Over the past 10 years,
however, a direct contribution of DCs to the regulation
of antibody responses through direct costimulation of
B cells has been demonstrated by several groups. First,
in vitro studies with human cells demonstrated that
myeloid DCs (mDCs) can directly costimulate CD40-
dependent B cell proliferation, isotype switching, and
differentiation into plasma cells (Dubois et al., 1997,
1999). DCs were also shown to contribute to B cell sur-
vival in vivo (Balazs et al., 2002). Several cytokines pro-
duced by mDCs were found to contribute to B cell
costimulation, including IL-12 and IL-6, which favor B cell
differentiation into immunoglobulin-secreting cells (Du-
bois et al., 1999), and tumor necrosis factor family mem-
bers such as Blys/BAFF and APRIL, which stimulate B
cell proliferation and isotype switching (Balazs et al.,
2002; Litinskiy et al., 2002). More recently, plasmacytoid
DCs, a particular subset of DCs involved in antiviral re-
sponses, were also shown to costimulate B cell re-
sponses mainly through production of type I IFN (Jego
et al., 2003).
A parallel set of studies investigated the nature of the
antigen-transporting cells that trap immune complexes
in the lymph and move these complexes onto the follic-
ular dendritic cell network within lymphoid follicles.
These cells were identified as a DC subset (Berney et al.,
1999), possibly related to the germinal center DCs
(Grouard et al., 1996). More recently it was shown that
DCs can retain live microorganisms for several days
and mediate their transport and delivery into secondary
lymphoid organs (Macpherson and Uhr, 2004) and that
incompletely mature DCs have a nondegradative com-
partment that permits these cells to maintain a pool of
native Ag for extended periods (Delamarre et al., 2005).
In this issue of Immunity, Bergtold et al. now address
the capacity of DCs to provide native antigen to B cells
and to stimulate a T-independent humoral response,
using DNP-Ficoll as a model antigen (Bergtold et al.,
2005). By comparing wild-type mice, FcgRIIB2/2 mice,
and mice deficient for the FcgR g chain (which is re-
quired for signaling of the activating IgG receptors I
and III), they show that immune complexes (ICs) cantrigger T-independent anti-DNP humoral response in
vivo and that this requires expression of the ITIM-bear-
ing inhibitory Fc receptor FcgRIIB. Using wt bone
marrow reconstitution of sublethally irradiated RAG22/2
wt or FcgRIIB2/2 recipients, they further show that ex-
pression of FcgRIIB is critical on myeloid cells, presum-
ably DCs. Adoptively transferred in vitro IC-loaded DCs
traffic to the splenic marginal zone and prime specific B
cells in an FcgRIIB-dependent manner, providing addi-
tional evidence for a key role of this inhibitory Fc receptor
on DCs in initiation of the humoral immune response.
They further show that IC endocytosed through FcgRIIB
are retained in their native form in intracellular com-
partments for more than 48 hr, whereas IC endocytosed
through g chain-coupled FcgR are totally degraded
within 2 hr. They finally demonstrate that, in contrast to
antigens internalized via g chain-coupled FcgR, which
are efficiently presented to T cells, native antigens inter-
nalized by FcgRIIB can recycle to the cell surface and be
presented to B cells, leading to B cell activation and pro-
liferation in vitro.
This study extends earlier observations on DC pre-
sentation of antigen to B cells (Wykes et al., 1998)
and provides insight into how antigenic material ac-
quired by DCs in the periphery can be transported to
lymphoid organs for presentation to B cells. The recy-
cling of antigen from a nondegradative compartment to
the membrane of DCs described in this study may be
related to the noninfective pathway involving HIV par-
ticles that contributes to virus dissemination, a pathway
possibly involving lectins such as DC-SIGN (Geijten-
beek et al., 2002). Importantly, this observation points
to a critical role for the ITIM/ITAM balance of FcgRs
in the presentation of captured IC to T and B cells.
ITIM-bearing receptors have mainly been thought
of as negative regulators of ITAM-coupled receptors.
The present observation demonstrates an independent
function of the ITIM-bearing receptor, namely the tar-
geting of captured Ag to a nondegradative compart-
ment. Although the role of the ITIM motif per se in
the described function of FcgRIIB remains to be deter-
mined, this important discovery raises the possibility
that other ITIM-bearing receptors expressed by DCs
(TREM, SIRP, ILT, LAIR, FDFO3) may share a similar
function. This would be of particular importance for pri-
mary immune responses in which FcgR and IC are un-
likely to play a critical role due to the absence of
antigen-specific IgG.
The present study mainly addresses the role of
FcgRIIB in T-independent humoral response, leaving
open the question of whether the same system of antigen
capture, retention, and delivery also operates during T-
dependent humoral response. In this case, a delicate
balance between antigen degradation/processing and
native Ag preservation would likely be critical. It will also
be interesting to determine if engagement of an ITIM-
bearing receptor can change the routing of antigen ac-
quired via an ITAM-coupled receptor and lead to native
Ag preservation and to characterize the recycling com-
partment in either case. Is it identical or related to the
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et al. (2005), and/or to the compartment involved in re-
tention of viable virus and commensal bacteria (Mac-
pherson and Uhr, 2004)? In this regard, the recycling
of native antigen to the cell surface is likely to be a regu-
lated process. Could TACI-Blys interaction between
DCs and B cells be involved in this step? It would also
be interesting to determine whether plasmacytoid
DCs, which are involved in B cell activation and amplifi-
cation of the autoimmune manifestations in SLE through
TLR9 and FcgR engagement, can also deliver Ag to B
cells through similar mechanisms.
The new observations of Bergtold et al. also point to
a dual role of FcgRIIB in regulating humoral responses;
while favoring DC-mediated native Ag presentation to
B cells, this ITIM-containing receptor limits B cell ex-
pansion. These apparently opposing roles might be ti-
trated by the concentration of circulating IC. Encounters
between antigen-transporting DC and B cells may not
only be critical for induction of humoral responses, but
may also play an important role in the delivery of critical
activation signals from B cells to DCs, as recently re-
ported for CTL induction (Diaz-de-Durana et al., 2005).
Clearly, these new findings raise many interesting ques-
tions that should keep those interested in how antigen-
specific adaptive immune responses are triggered busy
for some time to come.
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